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Background 
Since the amendment of the Immigration Control and Refugee  Recognition  Act  in 
Japan in 1990, the number of foreign residents, including those of Japanese ancestry  
accompanied by students, has been steadily increasing. There are currently 71,545 for- 
eign students enrolled in public schools in Japan. Of these, 27,013 are reported to re- 
quire Japanese language instruction, with the largest group (32.8%) being those whose 
mother  tongue  is  Portuguese,  the  official  language  spoken  in  Brazil  (Ministry of 
Education, Culture, Sports, Science and Technology-Japan [MEXT] 2012a, b). The term 
‘foreign resident’ is generally favored in Japan over the word immigrant, because the 
government has no clear and consistent policy to deal with people moving across na- 
tional borders (Kitawaki 2008). In accordance with previous studies (Cummins 2009; 
Sullivan 2011), this article uses the term ‘culturally and linguistically diverse (CLD)’ 
students to refer to foreign child residents with diverse cultural and linguistic 
backgrounds. 
As reported in other countries, many CLD students have learning and behavioral dif- 
ficulties (Ceballos and Bratton 2010; Dunn 1968; Pierce et al. 2013; Sullivan 2011). Re- 
searchers have argued that the problems faced by these students are complex, making 
assessment of underlying causes a challenge. In Japan, the situation involves consider- 
able trial and error, and sufficient quantitative research data are lacking. The following 
section reviews the situation regarding CLD students and difficulties with their 
assessment. 
 
 
Issues regarding the assessment of learning and behavioral difficulties 
Previous studies have discussed factors causing difficulties in learning and behavior 
among CLD students, pointing out that their language proficiency and cultural/social 
background may have considerable impact on their classroom performance (Georgiades 
et al. 2007; Klingner and Edwards 2006). At the same time, there is growing awareness 
of the possibility that a certain proportion of children may have developmental disor- 
ders (Norbury and Alison 2013). Cognitive assessment batteries are generally used for 
identifying developmental delay, but performance is strongly influenced by the language 
used for instructions and cultural setting during administration (Gunderson and Siegel 
2001; Norbury and Alison 2013). There are currently few appropriate methods to assess 
the development of CLD children, making it a challenge to determine which children 
need to be referred to  specialists. 
As the need for early intervention has become more widely acknowledged, there has 
been an attempt in the United States to evaluate children not just by referring to the 
results of standardized (e.g., IQ) tests, but rather by observing children’s overall class- 
room skills, using a model called ‘Response to Intervention’ (RTI; Hughes and Dexter 
2011). This model focuses on both academic learning and behavioral performance of 
monolingual and CLD students (Carter-Smith 2008), and encourages cooperative as- 
sessment and support by school staff (Bradley et al. 2007). While the RTI model can ef- 
fectively assess and support students challenged in the classroom, several limitations 
have been pointed out. Reynolds and Shaywitz (2009) noted that it lacks firm evidence. 
Harry and Klingner (2014) reported that CLD students are more frequently diagnosed 
as having learning disabilities and are overrepresented in special education.  Conversely, 
Hibel and Jasper (2012) are concerned about CLD students placed in mainstream clas- 
ses, when they may benefit from being in a classroom for children with special educa- 
tional needs, and have already been disadvantaged owing to delayed   intervention. 
Researchers such as Sullivan (2011) have mentioned that more than 40 years after be- 
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ing identified by Dunn (1968), problems of assessment and support still cause a dispro-  
portionate representation of CLD students in special education. The system used to 
evaluate CLD students in Japan lags behind that of western countries. Students with 
poor Japanese language ability tend to be suspected of having developmental disorders 
when they are not able to follow lessons in Japanese. On the other hand, there are cases 
where even though the symptoms of developmental disorders are present, the problem 
is thought to be caused solely by a low level of Japanese proficiency (Nii and Makoto 
2013). Abe (2007) argued that inappropriate intervention may mean that children’s 
educational outcomes are even more negatively affected. Research conducted in Japan 
to date has been limited mainly to surveys focusing on language proficiency, and re- 
ports based on individual case studies. There is an urgent need to collect objective data 
that can be used to develop assessment methods to identify the factors underpinning 
individual problems in order to prevent inappropriate or delayed educational placement 
due to over- or underdiagnosis. 
The inadequate grasp of factors contributing to children’s difficulties is partly due to 
the lack of appropriate indicators of cognitive development. Recent research has 
attempted to incorporate indicators of nonverbal cognitive capacity and verbal working 
memory in CLD and monolingual children (Engel de Abreu et al. 2013; Pina et al. 
2014). Pina et al. (2014) explored how children’s mathematical performance is affected 
by working memory and verbal language ability, general intelligence, and socioeco- 
nomic status. Their results revealed an  association  between  verbal  working memory 
and arithmetic ability, and also between parental educational level and the grasp of 
quantitative concepts. Using cognitive data has enabled these studies to explain the as- 
sociation  between  students’ language acquisition  and environment. 
The present study aimed to examine the causes of learning and behavioral difficulties 
among Japanese-Brazilian students who speak Portuguese as their first language. Difficul- 
ties were investigated from three main perspectives: cognitive development, language 
acquisition and home environment, none of which can be observed purely through 
classroom behavior. 
 
 
Cognitive development perspective 
The cognitive abilities of information processing, memory and problem solving are in- 
dispensable functions when learning. Cognitive delays may suggest the presence of de- 
velopmental disorder. Early identification and support appropriate to the nature of the 
difficulties are necessary. However, as many current psychological batteries are strongly 
influenced by language and culture, they may not be appropriate for accurate assess- 
ment of CLD students’ cognitive abilities. A key challenge is how to assess the cognitive 
development of children beyond what can be understood from the classroom environment. 
Recent work has considered the effect of the brain’s executive function on academic 
achievement and behavioral problems (Miyake and Friedman 2012; St Clair-Thompson 
et al. 2006; Vuontela et al. 2013). According to Lezak (1982, p.281), executive function 
refers to “mental capacities necessary for formulating goals, planning how to achieve 
them, and carrying out the plans effectively”. Individuals with developmental disorders 
also have problems with executive functions (Corbett et al. 2009; Pennington and 
Ozonoff 1996), and executive function as a whole predicts IQ (Brydges et al. 2012), al- 
though not all executive tasks are related to IQ (Friedman et al. 2006). Furthermore, 
Gathercole et al. (2008) suggest that working memory, part of executive function, plays 
a more significant role in typical classroom activities than IQ. 
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Luciana and Nelson (2002) conducted visual memory and executive function tasks 
using the Cambridge Neuropsychological Test  Automated  Battery  (CANTAB)  and 
other nonverbal cognitive tasks. English as a second language (ESL) students aged 6–12 
years were tested and compared with monolingual English-speaking students. The re- 
sults did not show any between-group differences, apart from differences in Vocabulary 
scaled scores on the Wechsler Intelligence Scale for Children – Third Edition (WISC-III). 
They reported correlations between performance on subtests of CANTAB and WISC-III 
Block Design scaled scores. CANTAB scores were shown to be useful in identifying chil- 
dren with developmental disorders such as attention deficit hyperactivity disorder 
(ADHD) and autism spectrum disorder (Luciana 2003). A study using CANTAB was also 
conducted with Brazilian children. Roque et al. (2011) presented students aged 6–11 years 
with visual memory and executive function tasks. They reported an association between 
cognitive development and the children’s chronological age. These studies suggest that it 
may be possible to carry out cognitive assessment using CANTAB with Japanese- 
Brazilian students with learning and behavioral difficulties. CANTAB tasks may be less af- 
fected by linguistic and cultural factors, and may be more appropriate to assess CLD chil- 
dren acquiring a second language. Where results indicate cognitive ability within the 
typical range, it would be appropriate to look beyond developmental disorders and con- 
sider language skills and home environment. If results show that students’ cognitive cap- 
acity is within the ‘at-risk’ range, they would need support. 
 
 
Language acquisition perspective 
It is well known that while day-to-day conversation of CLD students develops relatively 
smoothly, it typically takes more than 5 years for academic language proficiency to de- 
velop to peer level (Cummins 1981, 2014). From a different perspective, research into 
bilingual fluency has shown that balanced bilingual students have advantages over 
monolingual students in academic performance (Golash-Boza   2005). 
Before CLD students develop sufficient academic language proficiency, they face diffi- 
culties in the classroom. A survey conducted in the United States revealed that 29% of 
eighth grade ESL students reached average academic achievement standards (Kohler 
and Lazarín 2007). Other studies have found that students’ behavioral problems are in- 
fluenced by language ability (Petersen et al. 2013). Problems in intercultural communi- 
cation exacerbated by limited language proficiency, e.g., not understanding the teacher’s 
instructions or friends or not being able to express feelings, may lead to the  behavioral 
difficulties noted in the literature. 
Cummins (1981) emphasized the importance of gaining information about CLD 
students’ level of classroom language and their mother tongue, suggesting that this 
knowledge is important for setting up learning activities. Where children are skilled 
in their first language, implementing some activities using this relative strength can 
mitigate learning difficulties. However, it is likely that in some cases, proficiency in 
both first and second languages will be limited. In this case, the presence of a lan- 
guage disorder should be considered, and if such a diagnosis is confirmed, then inter- 
vention should be implemented. When considering the cause of learning and 
behavioral problems in CLD children, teachers and specialists should assess abilities 
in both languages. 
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Home environment perspective 
One indicator that predicts CLD students’ learning and behavioral  difficulties  is the 
home environment. It is known that the socioeconomic status of immigrant families 
has a great impact on children’s difficulties (Duncan et al. 1994; Bradley and Corwyn 
2002). CLD students in low-income families are reported to exhibit learning and behav- 
ioral problems more frequently (Ceballos and Bratton 2010). Parents’ educational back- 
ground and involvement in child rearing also have an impact on the children’s 
academic achievement and  behavioral  problems  (Bradley  et  al.  2001; Suárez-Orozco 
et al. 2009; Villiger et al. 2014). 
Much research regarding parental factors has focused on mothers. For example, 
Hammer et al. (2012) reported that mothers’ characteristics have an effect on children’s 
linguistic development. Suárez-Orozco et al. (2009) stated that mothers’ educational 
background predicts children’s academic achievement. Similarly, a mother’s educational 
background has an impact on her child’s behavior (Edwards 2014). In contrast, some 
research indicates the importance of paternal factors on children’s classroom perform- 
ance. McFadden et al. (2011) stated that the involvement of low-income fathers with 
their children’s education predicts their academic   achievement. 
As much of this work has been carried out in western countries, it would be valuable 
to now examine the Japanese context. This should involve consideration of both the in- 
fluence of home environment and parents’ educational background on students’ learn- 
ing and behavior, including gender differences. 
 
 
Aims and research questions 
This study explored factors that could influence learning and behavioral difficulties ex- 
perienced by Japanese-Brazilian students. The aim was to first collect quantitative data 
regarding nonverbal cognitive capacity, language proficiency (in both the first and sec- 
ond language) and parental background. We then examined the relationship between 
those factors and children’s academic and behavioral performance, using statistical 
methods. The following research questions were posed: 
 
1. Are there Japanese-Brazilian students who are enrolled in mainstream classes, but 
at risk of cognitive dysfunction? 
2. Are there Japanese-Brazilian students evaluated as having low academic achieve- 
ment and behavioral difficulties in the absence of a recognized cognitive disorder? 
3. Are limited academic progress and behavioral difficulties influenced by three 
predictors: cognition, language and parental education? 
 
 
 
 
 
Results 
Students with risk of cognitive dysfunction 
Of the 81 Japanese-Brazilian students recruited, seven students had previously been di- 
agnosed with a disability (five with intellectual disability and one each with ADHD and 
unspecified developmental delay). For the remaining children placed in mainstream 
classes without any diagnosis of developmental delay, we considered whether any were 
at risk of cognitive delay. Six students (8%) were identified as being in the clinical/bor- 
derline range for suspected cognitive disorders. 
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Academic and behavioral performance in children with/without risk 
Based on the presence or absence of diagnosis and scores obtained from the CANTAB 
tests, we classified participants into three groups: Typical, At-risk and Diagnostic Groups. 
Table 1 shows the results of the teachers’ ratings for each group and results of 
nonparametric analysis, comparing the scores among the groups. 
Chronological ages were not statistically different across groups. Group differences in 
the teachers’ ratings for both academic and behavioral performance across groups, were 
noted. The academic performance of students in the At-risk Group was significantly 
lower than that of the Typical Group (U = 297, p = 0.03; the p-value showed the results 
of one-tailed tests). With regard to behavioral problems, the Typical Group score sig- 
nificantly lower than the At-risk group (U = 118, p = 0.04), while the  score  of  the At-
risk Group was also significantly lower than the Diagnostic Group (U = 32.5, p = 0.05). 
Results suggest that children who have been diagnosed or are at risk of cognitive disorders 
exhibit more problematic behavior in the classroom than children with no cognitive delay. 
 
Table 1 Teachers’ ratings of participants and Mann–Whitney analysis (N = 81) 
 
 
A: Typical B: At risk C:  Diagnostic group Mann– 
Whitneyc 
(n = 68) (n = 6) (n = 7) 
 
 M Range SD  M Range SD  M Range SD  
Age (years) 9.43 6.2–11.9 1.65  8.98 6.2–11.5 2.07  8.86 7.3–10.5 1.24 A = B = C 
Academic 4.62 2–10 1.64  3.33 2–5 1.21 4.43 2–8 2.23 A > Bd, 
performancea 
 
 
Behavioral 
problemsb 
A = C,  
B = C  
55.83 41–76 8.61 60.83 53–67 5.15 66.86 58–80 7.36 A < B < Cd 
 
 
aThe teachers rated the current academic performance of students using a five-point scale: 1) far below grade level; 2) 
somewhat below grade level; 3) at grade level; 4) somewhat above grade level; and 5) far above grade level. The subjects 
rated were mathematics and Japanese language (academic performance range 2–10). bThe clinical/borderline level of 
behavioral problems  was set  as TRF  T-score  ≥60 points. 
c.The Wilcoxon rank-sum  (Mann–Whitney)  test  was conducted. 
dThe p-values (<0.05) shown are the results of one-tailed tests. 
 
 
Table 2 shows the number and percentage of children whose academic performance 
is below grade level, and children whose behavioral difficulties fall into the clinical/bor- 
derline range. For academic performance, an average grade level is 6. Results revealed 
that more than 70% (N = 59) of CLD children (70.6% even in the Typical Group) scored 
lower than the average level. For behavioral performance, the cutoff point of the T-score 
(60) was used to screen children with a considerable level of behavioral difficulties. It was 
found that more than 35% (N = 29) of the total sample (and 29.4% of the Typical Group) 
have behavioral problems.  
 
Table 2 Academic performance below grade level and Behavioral Clinical/borderline 
level (N = 81) 
 
 
Typical (n = 68) At risk (n = 6) Diagnostic group (n = 7) 
 
N %  N %  N % 
Academic performance below grade level 48 70.6  6 100.0  5 71.4 
Behavioral Clinical/borderline level 20 29.4  3 50.0  6 85.7 
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Influence of cognitive, linguistic and parental factors 
Children in the Typical group did not show any cognitive abnormalities but still received 
poorer ratings from teachers. We aimed to explore factors that influence these ratings of 
classroom performance. Table 3 shows descriptive statistics of children in the Typical 
Group, including scores obtained from cognitive and language tasks and parental educa- 
tion data. The distribution of gender and birthplace was also considered. In the Typical 
Group 51.5%  of the  children were male (N = 35)  and 49.5%  were female (N = 33).  For 
birthplace, 61.5% of the students (N = 40) were born in Japan. Using all the data as pos- 
sible explanatory variables, we performed multiple regression analysis to explore the pre- 
dictors of academic and behavioral rating. A total of 68 participants in the Typical Group 
were included in the analysis. The stepwise backward multiple regression method was 
adopted. 
 
Table 3 Cognitive and language proficiency and environment of participants of 
Typical Group (N = 68) 
 
Variable M Range SD 
Age (years) 9.43 6.2–11.9 1.65 
Cognitive capacitya    
Spatial Span 5.46 3–9 1.45 
Stockings of Cambridge 6.49 3–10 1.90 
Intra/Extra Dimensional Set Shifting 8.10 7–9 0.93 
Pattern Recognition Memory 86.95 50–100 9.49 
Digit Span    
Japanese 11.52 4–22 3.39 
Portuguese 
Language proficiency 
9.88 3–15 2.65 
Japanese    
PVT-R score 32.13 0–77 9.79 
PVT-R age 6.60 3–12.3 2.63 
J. COSS 67.78 29–79 12.8 
Portuguese    
TVf-usp 91.54 28–131 22.9 
Test of Grammatical Comprehension of Portuguese Sentencesb 
Number of years of parental education (years) 
17.21 2–20 3.70 
Mother 11.23 8–15 2.08 
Father 9.84 8–15 1.78 
aCognitive capacity was examined using CANTAB tasks. Digit span was examined using the Japanese and Portuguese 
versions of the WISC-III. 
bThis test  was created in Japan and was  not used  in Brazil. 
CANTAB: Cambridge Neuropsychological Test Automated Battery; 
PVT-R: Picture Vocabulary Test-Revised; 
J.COSS: Japanese Test for Comprehension of Syntax and Semantics; 
TVf-usp:  Teste de Vocabulario  auditivo por  Figuras USP; 
WISC-III: Wechsler Intelligence Scale for Students-Third  Edition. SD: standard deviation 
 
Table 4 summarizes the explanatory variables that significantly affected academic per- 
formance and behavioral difficulties. Scores in the digit span task in Japanese were sig- 
nificantly associated with academic performance. The estimates showed that scores for 
academic performance increased by 0.181 points with an increase of one point in digit 
span in Japanese. For the behavioral problems, paternal education and scores on the 
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Table 4 Explanatory variables affecting academic performance and behavioral p roblems  
in the Typical Group (N=68) 
 
 
Variable Academic performance Behavioral problems 
 
 Coef. SE p  Coef. SE p 
Paternal education 
Digit span in Japanese 
J.COSS 
 
0.181 
 
0.059 
 
0.004 
 −1.160 
 
 
−0.287 
0.576 
 
 
0.088 
0.049 
 
 
0.002 
The stepwise backward multiple-regression method was adopted because it resulted in the most parsimonious model. 
CANTAB: Cambridge Neuropsychological Test Automated Battery; Coef: regression coefficient; J.COSS: Japanese Test for 
Comprehension of Syntax and Semantics; SE: standard  error. 
 
Japanese Test for Comprehension of Syntax and Semantics (J.COSS) were significantly 
associated with the Teacher’s Report Form T-score. Estimates showed that scores for 
behavioral problems decreased by 1.160 points with an increase of 1 year in parental 
education, and decreased by 0.287 points with an increase of one point in J.COSS score. 
Other explanatory variables, such as place of birth, gender and Portuguese proficiency, 
were not found to be associated with either academic performance or behavioral 
difficulties. 
 
 
Discussion 
In this section, we return to the three research questions initially presented. 
 
 
Are there Japanese-Brazilian students who are enrolled in mainstream classes, but are 
at risk of cognitive dysfunction? 
The nonverbal cognition tasks revealed six students within the clinical range (At-risk 
Group). This means that 8% of  participants  had  not been  diagnosed  with difficulties 
but still face risks because of their cognitive capacity. This is a slightly higher percent- 
age than data reported by MEXT (2012), which suggests that 6.5% of children in main- 
stream classes in Japan have developmental disorders.  Literature  has  indicated  that 
CLD children are often underdiagnosed and remain in mainstream classes with few op- 
portunities for appropriate support because the factors causing problems are not easily 
identified. Our data confirmed that such students also exist in the Japanese-Brazilian 
population. 
Children in this group are considerably disadvantaged by the lack of support available 
to them. They may well fall behind with schoolwork or demonstrate inappropriate 
classroom manners. Children in our At-risk Group received poorer evaluation from 
classroom teachers in both academic and behavioral performance than children without 
risk. Their academic performance rating was even lower than that of children already 
diagnosed. Hibel and Jasper (2012) noted concern about disadvantages due to delays in 
intervention. Our results underscore the need for children in this group to be immediately, 
and thoroughly assessed so that a diagnosis can be given and appropriate support offered. 
 
Are there Japanese-Brazilian students evaluated as having low academic achievement 
and behavioral difficulties in the absence of a recognized cognitive disorder? 
Of participants with typical cognitive capacity, more than 70% received academic level 
ratings below grade level. This means that most of the CLD students in our sample 
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have difficulties with their studies. As for the behavior rating, nearly 30% fall into the 
clinical/borderline range as having serious behavioral problems. Compared with data 
reported by Kawauchi et al. (2013), the proportion is higher than that of Japanese students, 
where 7.6% were in the clinical/borderline range. Our data confirmed that CLD students ex- 
hibit troubled behavior more frequently than monolingual peers, while they nevertheless 
have no cognitive delays. Leaving these children in classrooms without any intervention or 
support may cause further negative outcomes and a lack of educational success in their 
school careers (Kohler and Lazarín 2007; Tillman et al. 2006). If CLD students do not ob- 
tain appropriate support, they may drop out of school. Violence and significant rates of high 
school dropout have been reported by the same group  of researchers.  In order  to reduce 
these children’s problems and utilize their strengths, it is necessary to first recognize the af- 
fected students and then to identify the factors causing  difficulties. 
 
 
Are limited academic progress and behavioral difficulties influenced by three 
predictors: cognition, language and parental education? 
Factors affecting learning 
Recent studies have focused on working memory as one of the predictors of learning. 
Results of the present study, however, did not identify visuo-spatial working memory as  
a significant factor influencing learning evaluation. Instead, auditory working memory 
tested in the digit span task in Japanese was shown to be an influencing factor. 
The question arises  why  the  performance of the  digit  span task in Portuguese  was 
not identified as a predictive factor. As rating was made based on students’ classroom 
performance using Japanese as an official language, it is highly probable that the  
teacher’s rating is influenced by a student’s level of Japanese. However, it should be 
noted that proficiency in Japanese grammar and vocabulary did not influence learning 
evaluation. It could be that their receptive Japanese language skills, or nonverbal work- 
ing memory in isolation, do not directly influence the teachers’ evaluation in school 
subjects. However, once tasked with assignments with a greater processing load, they 
may show serious difficulties in thinking, working, and communicating using Japanese. 
Interaction between the two factors may cause CLD children’s poor performance. An- 
other possibility is that children’s verbal productive skills generally influence teachers’ 
evaluations. Since we did not collect data on language production, the question remains 
to be explored in future  research. 
Working memory capacity has been shown to be influential for learning. As Gathercole 
et al. (2008) indicated, teachers should focus on students whose working memory is re- 
stricted. These students need appropriate support with classroom activities so that the de- 
mands of processing auditory instructions and producing output are managed. The 
participants in this study demonstrated Japanese receptive vocabulary below grade level. 
With this in mind, Japanese-Brazilian students who are struggling academically should re- 
ceive appropriate support in classroom activities and with their Japanese language devel- 
opment. 
 
 
Factors affecting behavioral  problems 
The results of our multi-regression analysis  revealed  that  Japanese  grammatical skill 
and  father’s  educational  background  have  a  major  influence  on  the  child’s  level of 
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behavioral difficulties. We discuss why these two factors could affect the children’s 
classroom behavior. 
First, it should be noted that Japanese grammatical skill, not vocabulary size, emerged 
as a predictor of behavioral problems. While there is a considerable body of research 
addressing the association between language and behavioral problems (Lindsay et al. 
2007; Pierce et al. 2013; Van Daal et al. 2007),few studies have considered grammatical 
understanding as a significant indicator. Petersen et al. (2013) argued that not only vo-
cabulary size, but also other linguistic factors such as discourse and grammar, should 
be considered as influential factors to be targeted when improving behavioral problems. 
The effects of those other aspects of language have not yet been considered, but our 
data demonstrate that grammar development does influence student behavior. 
One way to reduce CLD children’s behavioral problems is through improving their 
Japanese syntactic skills. Our study revealed that children’s average grammatical skills 
in  Japanese  were  at  the  first  grade  level,  while  their  mean  chronological  age  was 
9.4 years old. Improving their abilities to structure Japanese may lead to an improve- 
ment in classroom behavior. Although receptive vocabulary in Japanese was not a signifi- 
cant factor, the level was also found to be low, akin to that of a first grader (6.6-year-old). 
This suggests they need continuous support with other aspects of language, e.g.,  vocabu- 
lary, as well. While such support for CLD students may be helpful, it is also necessary for 
teachers to elaborate on their classroom instructions and to take learners limited language 
proficiency into account. Using uncomplicated grammar and vocabulary or visual aids to 
support their verbal message may be effective in assisting these children. 
Another significant factor affecting student behavior is father’s educational back- 
ground. This finding does not coincide with past reports, showing greater influence of 
mother’s educational background (Carneiro et al. 2013; Tamis-LeMonda et al. 2009). 
The difference may have arisen because other studies have focused primarily on mono- 
lingual children, and CLD families tend to be socially and economically vulnerable. As 
socioeconomic status has considerable impact on children (Bradley and Corwyn 2002), 
our CLD children who showed troubled behavior could also be affected by the socio- 
economic status of the family. This study faced difficulties in asking parents for infor- 
mation about their income. We used parents’ educational background as an indicator 
of the family’s socioeconomic status, since there is generally a strong association with 
fathers’ educational background and socioeconomic status (see  Lamerz  et  al. (2005) 
who also use paternal education as an alternative indicator of economic status). 
CLD children’s home environment should be carefully considered by taking the social 
context of immigrants into account. Reports on Japanese-Brazilian populations in Japan 
note that many fathers are engaged in heavy manual labor and have relatively low levels 
of education (Liu et al. 2014) suggesting it may be difficult for them to be actively involved 
with their children’s education. Research has found that parents’ stressors are associated 
with poverty, and there is an emphasis on the importance of support and intervention for 
families (Ceballos and Bratton 2010; Sung 2014), which may play an important role in 
providing students with psychological stability and in improving their behavior. 
 
 
 
Conclusion 
The present study showed that there are Japanese-Brazilian students enrolled in main- 
stream classrooms who are at risk of cognitive dysfunction despite having never been 
 11 
 
 
diagnosed as having a developmental disorder. Such students urgently require appro- 
priate support. Japanese-Brazilian students with typically developing cognitive capacity 
were also noted to show difficulties with their learning and classroom behavior,  which 
teachers considered lower than the grade level. These two poor ratings of classroom 
performance were found to be individually associated with different   factors. 
The findings have important significance for educational activities in schools. CLD 
students are often suspected of having developmental disorders owing to the delay in 
classroom language acquisition, while there are students  who  should  be  referred for 
their developmental difficulties but are dismissed as struggling with the  second lan- 
guage. The findings presented here may contribute to a better understanding  of  the 
causes underlying CLD students’ classroom challenges. If these factors are elucidated, 
teachers may be able to develop their teaching methods or intervene in the home envir- 
onment based on individual students’ profiles. 
As for the factors affecting academic achievement, Japanese working memory was 
found to be significant. Teachers should consider that struggling students may have 
limited verbal working memory capacity, and try to reduce the classroom processing    
load accordingly. Behavioral challenges were found to be affected by Japanese grammat- 
ical skill and home environment. Teachers should concern themselves more with sup- 
porting these children’s syntactic skills and vocabulary development. They also need to 
engage more with students’ home environments and try to enhance the parental 
communication. 
Problems experienced by CLD students are caused by various factors. Appropriate 
support for these children should be considered carefully from the multiple perspec- 
tives of cognition, language and home environment. School staff have a key role to 
play in reducing difficulties of CLD students and improving their learning and 
behavior. 
 
Limitations 
In this study we were not able to collect data from Japanese monolingual students. The 
analysis focused on CLD students in the absence of a comparison group. The sample 
size was small and did not allow us to generalize the results obtained to the broader 
population of CLD students in Japan. We only assessed receptive language skills and 
cognitive function tasks administered were kept to a minimum. This  is  because  we 
aimed to balance reasonably comprehensive data collection with awareness of children’s 
limited capacity. A further limitation is that we identified children in the clinical range 
of developmental disorders, but could not provide further information about the nature 
of their difficulties or what their diagnosis may be. There are some tasks or question- 
naires that are sensitive to specific developmental disorders but were not used here; e. 
g., the theory of mind task is sensitive to children with social and communication diffi- 
culties such as autism; The Children’s Communication Checklist – Second Edition 
(Bishop and 2003) provides information about whether children have problems with 
specific language skills or social-pragmatic abilities. Finally, we could not directly col- 
lect data on children’s socioeconomic status such as home income, since in the prelim- 
inary study parents and schools showed strong resistance to our request for the 
information. While the study was limited in these ways, it is significant that quantitative 
data in this area were obtained for the first time in Japan. 
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Methods 
Participants 
Participants were recruited from public elementary schools in City A, located in the 
central area of Japan’s main island. Foreigners make up 2.6% of the population of City 
A, and there are 104 public elementary schools with 515 Japanese-Brazilian students. 
The Japanese-Brazilian students comprise 57.7% of the foreign students in these  schools. 
The authors invited the principals of all 104 elementary schools to participate in the 
study after receiving approval from the Board of Education. A total of 14 principals 
expressed their willingness to participate. The 14 schools had 213 Japanese-Brazilian stu- 
dents, and of these, 81 were included in the study sample after their parents completed 
consent forms (participation rate: 38%). 
Of these 81 students, seven had previously been diagnosed with a disability (five with 
an intellectual disability enrolled in classes for special needs education, and one each 
with a developmental delay and ADHD enrolled in mainstream classes). These students 
were referred to as the Diagnostic Group. 
The participants without diagnosis consisted of  20 students in grades 1 and  2   (27.2%), 
25 students in grades 3 and 4 (34.6%) and 29 students in grades 5 and 6 (38.3%). 
They were further divided into an At-risk and a Typical Group based on the scores 
obtained from the cognitive assessment task. 
This study was approved by the Medical Ethics Review Committee of Kanazawa 
University on January 16, 2013 (number 1308) and adhered to the tenets of the 
Declaration of Helsinki. 
 
 
Measures 
We collected data on the children’s cognitive capacity, language  proficiency,  and 
home environment as independent variables. Data were also obtained from teachers 
who were asked to rate the children’s academic performance and behavioral prob- 
lems as dependent variables. 
 
 
Cognitive capacity 
In order to reduce the influence of cultural background and language skills, we evaluated 
participants’ nonverbal cognition. The Cambridge Neuropsychological Test Automated 
Battery system (CANTAB) was chosen since the tasks can mostly be administered non- 
verbally, reducing language and cultural influences (Roque et al. 2011). CANTAB was ap- 
plicable to our participants since it contains normative data for children. Four tasks were 
selected. Three of these focused on testing executive functions, and one on visual mem- 
ory, based on previous work by Roque et al. (2011). The tasks chosen were: Spatial Span 
(SSP); Stockings of Cambridge (SOC); Intra/Extra Dimensional Set Shifting (IED); and 
Pattern Recognition Memory (PRM). These tasks were conducted according to the test 
administration guide (Cambridge Cognition 2012). 
In addition to the tests detailed, Digit Span tasks were conducted in Japanese and 
Portuguese. These were added to our study so that we could measure participants’ ver- 
bal working memory, which could also influence children’s classroom   performance. 
Spatial Span (SSP) tests participants’ working memory capacity. In this task, several 
white boxes are shown in various locations on the screen.  The  color of the boxes  
changes into blue, one by one in a random order. Participants are required to remem- 
ber the order of the change and asked to touch the box in the order they recall. The 
score ranges from 0 to 9. 
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Stockings of Cambridge (SOC) assesses participants’ spatial planning and motor 
control. Participants are shown two displays, each presenting three colored balls and 
containers. Aiming to make an identical pattern with the model shown on the upper 
display, participants are required to move the balls from one location to another under 
the restricted rules. The score ranges from 0 to 10. 
Intra/Extra Dimensional Set Shifting (IED) aims to assess participants’ rule acqui- 
sition and attentional set shifting. Participants are shown a pair of figures and asked to 
choose one of them, followed by feedback if it was right or wrong. They gradually learn 
the rule to obtain the right answer, but at some point the sorting rule changes without 
notice. Participants are expected to be aware of the change and flexibly follow the new 
rule. The score ranges from 0 to 12. 
Pattern Recognition Memory (PRM) tests participants’ visual recognition memory. 
Participants are presented with a series of visual stimuli, one at a time, in the center of 
the screen and are asked to remember each  of  them.  They  are  then  presented with 
pairs of figures similar to each other and required to choose which of the two they have 
seen. The proportion correct is shown as the result (0–100). 
Digit span task assesses verbal working memory capacity (Baddeley 2000). In this 
study, the forward and backward digit span tests were adopted from Japanese and Por- 
tuguese versions of  the Wechsler Intelligence Scale for Children – Third Edition 
(WISC-III: Wechsler, 1998). In the forward digit span task,  participants  listen  to  a 
series of digits (e.g., “8-2-5”) and repeat them immediately after the model is presented, 
while in the backward task, participants need to reverse the order  of  the  numbers, 
starting from the last number to the first (e.g., “5-2-8”). Scores ranges from 0 to 32. 
We aimed to identify students who are enrolled in mainstream classes but are at risk 
for cognitive difficulties. Luciana and Nelson (2002) used z-scores to divide subjects’ 
performance into seven levels: Very Superior (+3), Superior (+2), High average (+1), 
Average (0), Low Average (−1), Borderline (−2), Impaired (−3).  They also showed 
means, standard deviations and ranges of the scores for each task according to age. Fol- 
lowing the criteria used in this previous study, our participants with scores within the 
borderline/impaired range (z-score ≤ −2) for at least one of the CANTAB tasks were 
categorized into the At-risk Group. Children who scored above the cutoff point were 
categorized into the Typical Group. 
 
 
Language proficiency 
In order to assess proficiency in both Japanese and Portuguese, four tests were used. 
The Picture Vocabulary Test–Revised (PVT-R) is a standardized test, which derives 
participants’ verbal mental age in Japanese. Participants are asked to select the picture 
corresponding to the word spoken by an examiner from an array of four pictures (Ueno 
et al. 2008). The score ranges from 0 to 89, and the vocabulary age ranges from 3.0 to 
12.25 years old. 
The Japanese Test for Comprehension of Syntax and Semantics (J.COSS)  was 
produced by Nakagawa et al. (2005) in accordance with the Test for Reception of 
Grammar (TROG) (Bishop 1989). J.COSS assesses grammatical skill in Japanese. Partic- 
ipants are required to choose the picture corresponding to the sentence given by an 
examiner from an array of four pictures. The score ranges from 0 to 80. 
The Teste de Vocabulario auditivo por Figuras USP (TVfusp) tests participants’ 
vocabulary development in Portuguese. The examiner produces a word and the partici- 
pant must choose the corresponding picture from an array of four pictures. The score 
ranges from 0 to 139 (Capovilla and Prudêncio 2006). 
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The Test of Grammatical Comprehension of Portuguese Sentences is an unpub- 
lished assessment developed by Japanese researchers, based loosely on the format of 
TROG. This test assesses grammatical skill in Portuguese. Participants are required to 
choose the picture corresponding to the sentence spoken by the examiner from an  array 
of  four pictures. The score ranges from 0 to 20. 
 
 
Home environment 
Parents filled out a questionnaire regarding the students’ place of birth and their own 
educational background. Other information such as the number of years of schooling 
was not included in the analysis, but was used as reference data. 
 
 
Teacher ratings of academic performance and behavioral problems 
Teacher’s Report Form for Ages 6–18 (TRF/6–18) Japanese version contains questions 
regarding children’s academic performance and their behavioral problems in  class. 
Academic performance was rated by their teachers on a five-point scale: far below 
grade level (1); somewhat below grade level (2); at grade level (3); somewhat above 
grade level (4); and far above grade level (5). Performance for the two core school sub- 
jects, mathematics and Japanese language, is rated in this questionnaire.  The score ranges 
from 2 to 10. 
Behavioral problems were rated based on 118 items that describe students’ behav- 
ioral problems such as “(the child acts) too young for his/her age” and “(the child has) 
difficulty in following directions”. Teachers were asked to give one of the following 
scores to each question: Not True (as far as you know) (0): Somewhat or Sometimes 
True (1); and Very True or Often True (2). T-scores were derived from the results and 
used to evaluate the children’s behavior. A cutoff point (60) was determined based on 
standardized data and scores falling above this level represented children with a clin- 
ical/borderline level in behavior. T-scores ranged from 32 to 100. 
 
 
Procedures 
A bilingual Japanese-Brazilian collaborator whose native language is Portuguese ex- 
plained  the purpose of the study and the testing procedures to the  parents  at  each  
school. She also administered TVfusp, the Test of Grammatical Comprehension of Por- 
tuguese Sentences, CANTAB tasks and the digit span task in Portuguese to our partici- 
pant children. PVT-R, J.COSS and digit span in Japanese were administered by the first 
author. These tests were administered to each student in two sessions lasting approxi- 
mately 90 minutes in total. The participants remained at school after class and were 
tested individually in a quiet room. Teachers and parents were given the relevant ques- 
tionnaires to complete. 
 
 
Statistical analysis 
The data for academic performance  and  behavioral  problems  were  compared  across 
the Typical, At-risk and Diagnostic Groups using the Wilcoxon rank-sum (Mann– 
Whitney) test. In order to explore the causes of poor academic achievement and behav- 
ioral problems, multiple regression analysis was conducted. The Diagnostic and At-risk 
Groups were excluded from this analysis since we aimed to ascertain whether students 
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without any diagnosis or risk of cognitive disorder nevertheless showed difficulties in 
the classroom. Two dependent variables were established from the results of the TRF: 
academic performance and behavior. The explanatory variables are the scores of cogni- 
tive tasks (SSP, SOC, IED, PRM, Digit Span task in  Japanese  and  Portuguese), the 
scores or ages obtained from language tests (PVT-R, J.COSS, TVfusp, Test of Gram- 
matical Comprehension of Portuguese Sentences), and other factors regarding child or 
parental profiles (age, gender, place of birth, parental education). Using STATA/SE 13 
software (Stata Corp., College Station, TX, USA), a p-value of less than 0.05 was con- 
sidered significant in the stepwise multiple regression method. 
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